Background and aim: Post-operative self-care behaviors, have positive effects on increase in adaptability, and reduce cardiac surgery patients' disability. The present study is carried out aimed at determining the effect of education based on a health promotion model on the patients' self-care behaviors after coronary artery bypass surgery. Methods: This is a semi-experimental study carried out in Mazandaran (Iran) in 2016. Two hundred and twenty patients who participated in the study were selected using a simple random sampling method from a population of postoperative patients, and divided into control and experimental groups (110 patients in each) using block (AABB) randomization. Self-designed self-care questionnaires based on a health promotion model were distributed among the patients once before and three months after intervention. The data were analyzed by SPSS-22, Chi-Square tests, Mann-Whitney and ANCOVA at the significance level of p<0.05. Results: The average score of total self-care behaviors in cardiac surgery patients was not significant between the two groups before education (p=0.065), but after training, a significant difference was observed between the two groups (p<0.001). The analysis of ANOVA with repeated measure indicated that following the intervention, significant difference was observed between the two groups in terms of improvement of self-care behaviors after excluding the effect of pre-test and controlling demographic and health-related characteristics. Conclusions: Developing and implementing a training program based on the health promotion model can enhance self-care behaviors and reduce the number of admissions in patients after cardiac surgery.
Introduction
The common treatment for coronary artery disease is coronary artery bypass graft (1) , which, as the most common surgery for coronary heart disease in the United States, was performed on more than 300,000 patients in 2001. The initial cost of this surgery is estimated to be $30,000 for every patient (2) . Coronary artery operations constitute 60% of the total 50,000 heart surgeries performed in Iran according to the Association of Iranian Heart Surgeons (3). This operation increases the chance of survival, reduces symptoms, and enhances patients' performance; however, at the same time, various physical, mental and social problems may occur after operation (4) . Some of these problems may include fatigue, dyspnea, pain at the wound site, weakness, sleeplessness, loss of appetite, fear, pessimism, edema in the legs, wound dehiscence, palpitation, and constipation (5) . In a study carried out by Gao et al. (2009) , the patients' recognized health-care needs included physical, informative and social-psychological issues (6) . Omari et al. (2014) found necessary information regarding caring for foot and chest ulcers, adverse drug reactions, and the amount of physical activities as the patients' most important educational needs, and concluded that meeting these needs may improve self-care behaviors (7) . In another study by Schulz et al. (2011) , three weeks after operation, 69% of the patients were reported to have experienced dyspnea, 39% sleep disturbances, 39% incision pain, 47% swelling, and 18% appetite problems. Six weeks after operation, 20.6% patients experienced dyspnea, 25.7% sleep disturbances, 23% incision pain, 40% swelling, and 20% appetite problems (8) . In a study by Lie et al. (2012) , two weeks after operation, the patients' symptoms and needs included anxiety and uncertainty about pain improvement, how to do physical exercises, uncertainty about medication, sleep disturbances, irritability, worrying about postoperative symptoms, and uncertainty about the ability to resume one's job. Nonetheless, four weeks after operation, the patients' symptoms decreased, however, they continued to worry about grafts' spreading, driving, and sexual inability (9) . Therefore, the patients undergoing heart surgery must be properly educated on the issue and learn self-care behaviors to lengthen their lives while improving the quality of their lives, and reduce the needs for further interventions (4) . Cardiac surgery patients must be properly informed of the self-care behaviors they must perform post operation, and be educated on the possible problems following the surgery, and nutrition and medication issues. Moreover, the postoperative activities and medication prescribed are so important that success of the operation is dependent on them (10). The need to educate patients about self-care behavior is emphasized by the results of recent studies indicating lack of self-care behavior in patients (5, 11, 12) . One reason why patients do not display proper self-care behaviors is that they are not fully informed of the positive effects and thus consider them to be inefficient; hence the need for training (13) . Studies also show that the counseling services and nursing care delivered at the time of discharge are not efficient, and postoperative self-care behaviors are not performed properly at home (2) . The important principle with regard to self-care behaviors is the patient's contribution and taking responsibility so that they can help control the symptoms (14) . Self-care behaviors can help retain patients' health, increase their adaptability, and reduce patients' disability and hospital costs (15) . Patients' lack of awareness of how to perform self-care is one of the reasons behind their re-hospitalizations, which can be prevented with proper training (16) . Unfortunately, the patients' education is considered to be less significant in comparison with other clinical activities, and the interventions are mostly unplanned, and lack a standard instruction (4, 17) . Since educational programs and consultancy services can positively influence the patients' performance and reduce their postoperative problems, the educational programs and patients' counseling regarding self-care must be carried out and pursued at home (18) . In a study by Tuna et al. (18) , and Akbari and Celik (2), the findings indicated the positive effect of education and consultancy services offered to the patients on enhancing their performance and decreasing their problems after discharge. The self-care-related problems already experienced by the patients emphasize the need for employment of behavior-change theories in the field since such theories can explore the factors affecting self-care, find their relationship with self-care behaviors, and explore the details, conditions, method, and timings related to these relationships (19). Pender's Health Promotion Model (HPM) is one of the allinclusive and useful methods to study self-care behaviors, which is also a framework for exploring the factors affecting these behaviors. This model consists of three fundamental components affecting health-promoting behavior: (i) individual characteristics and experiences (prior related behavior and personal factors); (ii) behaviorspecific cognitions and affect (perceived benefits of action, perceived barriers of action, perceived self-efficacy, situational influences, interpersonal influences and activity-related affect); and (iii) desirable health promotion behavior (commitment to a plan of action) (20) . Although this model has been employed in many studies and has proved effective (20) (21) (22) (23) (24) (25) , hitherto, there has been no study carried out with regard to the efficieny of this model in improving the CABG surgery patients' self-care behaviors. Therefore, the present research aims at studying, based on the Health Promotion Model, the effect of theory-oriented educational intervention on improvement of self-care behaviors in patients after heart surgery.
Material and Methods

Design and participants
This semi-experimental research was conducted in Mazandaran, Iran from January to September 2015, with 220 CABG surgery patients participating. The inclusion criteria were: 1. Having spent at least 1 month after surgery, 2. No emergency conditions, 3. No seeing or hearing, or psychological problems according to the patient records. The exclusion criteria were emergency conditions and valve surgery patients. Tehran University of Medical Sciences issued the ethical approval to conduct the study. In this research, with respect to the goal of the study, both the experimental and the control groupwere randomly selected from the population of postoperative patients. The experimental group were trained in terms of self-care behaviors. No intervention took palce in the control group, and they only participated in regular trainings. In order to determine the intervention and control groups, a list was prepared which included the patients who had undergone surgery at the heart center hospital of the University of Medical Sciences in Sari which is a specialized and referral hospital in the province. Then, patients who participated in the study by the use of sample size formula were selected using simple random sampling method and divided into control and experimental groups (110 patients in each) using block (AABB) randomization. During a period of three months, two hundred and twenty patients were enrolled. Having been assessed in terms of the eligibility criteria, the patients received a brief explanation about the study, and signed an informed consent.
Instruments
A two-section questionnaire including demographic characteristics (such as age, gender, marital status, occupation, educational level, economic and employment status; Body Mass Index (BMI), Ejection fraction (EF), history of rehospitalization, and medical information (including records of diabetes mellitus, hypertension, high cholesterol levels and smoking), and questions based on HPM constructs (97 items) to adopt self care behaviors was distributed among the patients to collect data. The second section of the researcher-made questionnaire included the following: 1) Prior related behavior: the evaluation of qualitative and quantitative scales of self care in the past (40 items in 9 sections: nutrition and diet therapy, wound care, physical activity, daily activities, sleep and rest, the removal of harmful habits, medication orders, sexual activity, and visits to the doctor). 2) Perceived self-efficacy: the perceived ability to care for the self (20 items, 9 sections). 3) Behavioral feelings: the subject's feelings before, during, and after the action based on the proportion of the stimulating factor in relation to the behavioral event (5 items). 4) Perceived benefits: (4 items). 5) Perceived barriers: the subject's perceptions of what hinders self care (e.g., lack of time, cost, and lack of facilities) (9 items). 6) Interpersonal influences: the subject's comments about the emotional and practical support they receive from family members and intimate friends (13 items in two sections: individual norms and social support). 7) Situational influences: includes perceiving the current options, the characteristics of the request, and the environment before enacting a special behavior (4 items).
8) Commitment to a plan of action: (2 items).
Each item was presented in five incremental levels. The content validity of the instrument was CVI=0.90 and CVR=0.84, with the Cronbach's alpha coefficient being 0.77 for the total scale and 0.72 to 0.82 for the subscales (26).
Data collection and intervention
The initial data collection was done by visiting the patients at their homes. The participants of the intervention group were trained based on the results of the self-care questionnaire (26) . The educational intervention was carried out over 6 weeks, one session each week. For the purpose of group support, the experimental group was divided into three educational groups, and each week, one session was held for one educational group which lasted 60 to 90 minutes. These sessions included lectures, questions and answers, group discussion, shows, educational video clips, and pamphlets for cardiac surgery patients which were offered to the patients of the experimental group free of charge. For each educational session, a specific topic (The first week: Cardiovascular patients and the process of heart surgery, Second week: How to care for surgical wounds, Third week: How to use spirometry and effective cough, Fourth week: Nutrition in patients with heart surgery, Fifth week: Physiotherapy and physical activity, and Sixth Week: Stress Management and Coping with Stress) was prepared and presented. The educational pamphlet targeted at cardiac surgery patients was based on the health promotion model, and was developed by the researchers and scientific advisors, based on the latest resources, scientific texts and the headlines of the Ministry of Health and Medical Education. These pamphlets were given to the patients in the experimental group at the end of the educational sessions. The patients were trained constantly for 3 months after intervention, and the patients in the experimental group were also instructed and consulted individually on the phone about self-care behaviors, healthpromotion behaviors, problems and barriers. Meanwhile, the content of self-care behaviors was texted to the patients. After this period, the questionnaires were once again filled with the researcher being present and the results of the two groups were compared. In order to observe ethical considerations, educational materials after the post-test were provided to the control group.
Statistical methods
In order to analyze the data, IBM© SPSS© Statistics version 22 (IBM© Corp., Armonk, NY, USA) and descriptive statistics including mean and standard deviation were utilized. In addition, inferential statistics and Chi-square, t test, Mann-Whitney and ANCOVA were used to assess the intervention of the experimental and control (not trained) groups.
Ethical Considerations
The ethics committee at Tehran University of Medical Sciences provided ethics approval for the study, which is part of a PhD thesis in the field of health education and promotion at the International Campus, Tehran University of Medical Sciences, with the code IRCT2015001248742N6 (grant ID: 28217). A brief explanation of the study was given to the patients who met the inclusion criteria, and informed consent was obtained from all the participants.
Results
In this study, all of the subjects completed the study. Table 1) . To compare the mean and standard deviation of the score of the aspects of the health promotion model before and after intervention, independent t test was used (Table 2 ). Mean and standard deviation of the score of cardiac surgery patients' self-care behaviors was 375.40±33.20 before training, and 392.17±22.10 after training in the experimental group. While, in the control group, it was 383.23±29.35 before training and 378.08±23.63 after training. The average score of selfcare behaviors was not significant between the two groups (p=0.065) before training; however, there was a significant difference after training (p<0.001). The results of Table 2 indicated that before intervention, there was no significant difference between the two groups (p>0.05) in terms of average score of prior related behaviors, perceived self-efficacy, behavioral feelings, perceived benefits and barriers, interpersonal and situational influences, and commitment to self-care behaviors. But after intervention, significant statistical difference was observed between the two groups in terms of the average score of the constructs (p<0.05). After controlling demographic factors such as age, gender, marital status, geographic location, education level, occupation, income level, EF, BMI, and health-related factors such as blood sugar records, cholesterol, hypertension, and smoking, and after controlling their condition prior to intervention, ANCOVA was utilized in order to investigate the effect of intervention on the Health Promotion Model constructs. The results are illustrated in Table 3 . As p<0.05 after intervention, intervention has managed to significantly change the cardiac surgery patients' self-care behaviors in prior related behavior, perceived self-efficacy, perceived benefits, perceived barriers, behavioral feelings, interpersonal influences, situational influences, and commitment to plan of action. Table 4 illustrates that there was no significant statistical difference before intervention between the two groups in terms of number of re-hospitalizations (p=0.069); however, the difference was significant after intervention (p<0.001) so that, following the intervention, the number of rehospitalizations was fewer in the experimental group than that of the control group. 
Discussion
Many studies agree that patients need help to perform self-care, and proper training, and consultancy services can play a key role in this regard (5, 12, (26) (27) (28) (29) (30) . Training, counseling, and supporting services help patients to carry out self-care behaviors and ensure that they can perform these behaviors when they leave hospital. This can reduce the symptoms and the possibility of re-hospitalization (5, 11, 13, 18, 29, 31, 32) . In this research, too, educational intervention had a positive influence on reducing the number of re-hospitalizations in the experimental group, which was consistent with the results of the above studies. The present study illustrated the effect of educational intervention based on a health promotion model on increasing CABG surgery patients' self-care behaviors.
Reviewing the related literature, we did not find any studies conducted on the efficiency of educational intervention based on a health promotion model on CABG surgery patients' self-care behaviors. Nevertheless, our findings were consistent with those of Cebeci et al. (11) (36) indicated that as the perceived barriers increased, the patients' self-care behaviors decreased. Hazavehei found that for every unit decrease in the perceived barriers, self-care variable increased to 0.296 (37) . In a study by Riegel et al. physical limitations, debilitating symptoms, inadaptability with treatment process, unawareness, anxiety and distress, and the related illnesses were the barriers to the patients' performing of self-care (13) . With these barriers, it is not surprising that the patients display poor self-care behaviors and hence a high rate of re-hospitalizations. Therefore, the claim that the researchers must focus their intervention on removing the predicted barriers to performing self-care behaviors is acceptable.
The interesting point in this study is the effect of educational intervention on the average score of perceived benefits of self-care behaviors in the experimental group. The studies of Koch et al. (38) , Patino et al. (39) , and Toobert (40) showed that there was a direct and significant relationship between the patients' perception of the benefits of selfcare and their pursuit of the behavior. The results of a study carried out by Shojafard et al. indicated that after
Page 6261 educational intervention, the patients' self-care behaviors and their perception of the benefits of these behaviors increased in patients with heart failure (41) . As a result, in order to increase the effect of educational interventions, it seems necessary to put emphasis on improving the knowledge of patients and their families with respect to the positive outcomes of self-care behaviors or reinforcing the results of performing self-care behaviors. The results of the present study also showed that educational intervention is capable of increasing the average score of intersituational influences in the experimental group after the intervention in comparison with the control group. This structure can increase or decrease the adherence to or contribution in performing health-related behaviors. This structure includes items of specified or contextual situations and conditions which can facilitate or hinder the performing of the behavior (42) . The study by Ho Ay et al. aimed at empowering people with diabetes based on Pender's model, indicated that the health service providers needed to understand and follow modifiable special behaviors, and that situational influences affected empowering people with diabetes (25) . The results of a study by Kuo et al. showed that situational influences were strong predicting factors for commitment to get human papilloma virus vaccination (21) . In this regard, the results of our pretest showed that the majority of the patients had watched a program on TV about CABG surgery patients' self-care behaviors. The findings of the study of Dehdari et al. was consistent with ours (22) . Training people to live a healthy life depends on transmitting information to them which is made possible through media. A healthy life cannot be achieved unless the media plays its role. Thus, more attention needs to be paid to the role of the media in informing the public. Each branch of the media has specific functions and effects in different situations, and choosing the suitable media is an art which can enhance the efficiency of healthy behaviors to a remarkable level.
The current study showed that in comparison with the control group, the experimental group saw a remarkable increase in terms of the average score of the interpersonal influences after the intervention. The results of the study by Dehdari et al. (22), Ho et al. (25) , and Teymouri et al. (43) were consistent with the results of our study. In this research, the majority of the participants announced that their families, friends, and the doctors and hospital staff had an important role in encouraging them to carry out regular self-care behaviors. Keegan et al. reported that the family and friends of the people with spinal cord injuries had an important role in persuading them to do sports and physical activities (20) . Prior related behavior is one of the recognized constructs of Pender's model which affects people's beliefs and behavior (42) . The results of the current study showed that educational intervention was capable of increasing the average score of the prior related behavior in the experimental group in comparison with the control group. Kuo et al. found that the factors related to the previous vaccination behavior were strong predictors of commitment to get vaccination in the next 6 months (21). Keegan et al. concluded that the level of physical activities before injury was a predictor of the level of physical activities after injury in people with spinal cord injuries (20) . The findings of Dehdari et al. (22) , Wong, and Mullan (44) showed that previous behaviors predicted students' probable breakfast consumption in the future. Since the experiences of prior behaviors have direct and indirect effect on current health behaviors (20) , it is necessary that the patients receive correct training in terms of self-care behaviors while in hospital so that they can obtain useful experiences to benefit from in future. The findings of the present study indicated that Behavioral feelings resulting from doing self-care activities was significant in the experimental group after intervention. The results of a study by Teymouri et al. (43) were consistent with our findings which indicate that educational intervention can have a positive and significant effect on the perceived feelings related to behavior for increasing physical activities. Thus, when the patients feel happy, peaceful, and efficient while performing the behavior, this can have more effect on their self-efficacy and commitment to do selfcare activities, and it encourages them to plan for performing the behavior and to adhere to that plan. In the present study, it was observed that, following the intervention, the experimental group displayed higher self-efficacy scores in comparison with the control group, and this difference was significant. The results of a study by Duarte et al. (45), Maeda et al. (46) , and O'Neil et al. (47) were consistent with our findings which showed that self-efficacy could have an important role in controlling the illness in patients with heart failure and their self-care behaviors. Sarkar et al. investigated the relationship between self-efficacy and health conditions in patients with coronary artery disease. Their findings revealed that decrease in self-efficacy scores was accompanied with more symptoms in patients (OR=2.1, p=0.001), more physical constraint (OR, 1.8, p<0.0001), worse life quality (OR=1.6, p<0.0001) and worse overall health (OR= 1.9, p<0.0001) (47) . Improving self-efficacy leads to better self-management results, increases life expectancy (49) , and adjusts health behaviors (50) . Improving self-efficacy is linked with controlling symptoms, treatment, physical consequences, and patients' social-psychological effects (51) . Therefore, with respect to the role of self-efficacy in adjusting CABG surgery patients' behaviors, increasing patients' self-efficacy must be taken into consideration while developing educational programs and counseling services. The major problems facing any research which also includes our study are incompleteness of information and records of patients. Also, regarding the data collected through self-report questionnaires, which may possibly have tempted the participants to present more desirable images of themselves.
Conclusions
With regard to the role of health education specialists in improving patients' health and teaching them self-care behaviors, these behaviors can be identified, and accordingly, a planned intervention can be developed to improve self-care behaviors and thus improve the quality of cardiac surgery patients' lives after operation. Altogether, the results of this study showed that educational intervention based on a health promotion model proved effective in improving self-care behaviors in cardiac surgery patients. These interventions can be helpful in convincing patients to carry out behavioral changes and adhere to food and drug regimens.
